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abundant white collapsed pumice
fragments; 26 m (85 ft) thick.

. . - Potential Potential f Mineral .
Unit Name e Erosion Suitability for . Potential for : Recreation Global
Age (Symbol) Features and Description Resistance Development Hazards Paleontologic Cultural Karst Resoqrces & Habitat Potential Significance
Resources Resources Specimens
Artificial fill (af) Man- made fill deposits, mostly for dams
and highways
Units are suitable
Unconsolidated sediments deposited in for most
eolian, alluvial, fan, and landslides; includes development unless
. . peat deposits. Pleistocene and Holocene exposed on a slope
ilsigélencrlle(%zli)t,s a(l(llugﬁz)al landslide deposits (Qms), colluvium (Qc), where
sheet WaSl‘Fl) alluvium ( éac) alluvial fans (Qf), and alluvium (Qal) are unconsolidated Hich landslide
. . 7| common in CEBR (Hatfield et al., 2000). deposits are prone A .
colluvium (Qc), Volcanic . . . . o p potential as well . Suitable for
o~ ravel colluvium (Qcv) Landslides in the Brian Head Formation are to fail. High as mass wasting Local fossil Forms valley | most
s g . >, especially common. Alpine Pond fills a permeability of remains; many Tools, . .
& | peat (Qo), eolian deposits . . Low to very . and other . Sand and fill recreation Quaternary
5] . . depression formed by a landslide, and units makes some . likely washed arrowheads and None . . :
% | (Qes), landslide deposits low s slumping, . - gravel throughout including peat deposits
5 . . about 50 feet of Isom Fm. blocks are waste facility . in from other other artifacts L > .
& | (Qms), alluvial fan deposits dal he landslid b h devel especially when . monument hiking, biking,
(Qf), older talus and exposed along the landslide scarp above the evelopment units are water units camping
Colhivium (Qmtz2), older pond. Peat (Qo) has formed from problematic. saturated
alluvium (Qa) ané older Pleistocene and Holocene bog deposits that Presence of any '
landslide de (’)Si ts (QTI) occur in and near the monument. altered volcanics
P Vegetation has stabilized eolian dunes (as swelling clays)
(Qes) just east of the Cedar Breaks rim may make road and
(Hatfield et al., 2000). trail development
risky.
Units are suitable
. . for most
Black & gray, Ve51cula.r, geperau}.f crystalline development unless
poor, basalt. Some units with visible crystals )
? of olivine and plagioclase present as lava high fracture Olivine Vugs and
= Basalt (Qb), and olivine- - density is present. Rockfall potential . vesicles, if Suitable for Potential for
=) . . . flows. Resistant basalt forms lava flows, Moderate None plagioclase and
5] plagioclase mafic volcanic S . . - Any altered clays. when exposed on None None . large enough, | most data modern
= flow breccia, dikes, and cinder cones just to high . . : documented clinopyroxene . . .
8’ rock: lava flows (Qbfr) east of CEBR; vegetated flows probably associated with the | a cliff face. phenocrysts can provide recreation. volcanics
Pleistocene in age; those without vegetation Volcanlcglmay lgad habitat
may be Holocene to unstab.e road,
) trail, and building
foundations.
Angular clasts and broken masses of Brian
Head, Wah Wah Springs (not in CEBR),
Isom, Bear Valley (nf)t in CEBR), and . Most permanent Rockfall and Boulders and Fractured .
. Mount Dutton (not in CEBR) Formations development on . .. | Recreation not .
) R landslide other nature of unit Large gravity
%‘ = . form the poorly exposed, structurally this unit is not L Fragments . recommended .
.8 8| Markagunt Megabreccia - potential high; None landscaping lends to many slide
£ 8 chaotic assemblage of Markagunt Low recommended due . from other None o o due to .
3 2 (Tm) . . . highly fractured - documented materials; cavities for deposits, type
ES Megabreccia; rock masses, house- to city- to the highly units L deformed .
< ; ; . and deformed Fascinating nests and . locality
block- sized, set in a matrix of sheared and fractured nature of . nature of unit
: . unit. deformed rock | burrows
folded rocks of same units. Some masses the breccia.
are as large as 1 square mile. 20- 46 m (65-
150 ft) thick.
The distinctive, rhyolite ash- flow tuffs of
Miocene age (23.8 Ma); cooling units may
be associated with the Caliente caldera Poorly welded; Suitable for
complex straddling Nevada- Utah border friable and weak for Zeolite most
> about 60 miles to the west. Leach Canyon road & buildings Highly friable; minerals in Vugs and recreation
2o . tuffs did not extend past eastern section of foundations, trails easily eroded; vugs, tuffs; vesicles if
5808 Leach Canyon Formation . . None . except rock 23.8 Ma tuff
=S the Markagunt Plateau. Phenocrysts make Moderate | and camp sites; slides and None None volcanic glass; | large enough L
5 2 (T1) o . ) documented . . climbing and layer
ES up about 10 to 20 % of the crystal- poor variable slumping pumice and can provide
=3 L - : . . ; other types
tuff; ubiquitous brownish- red rhyolite permeability may probable. other volcanic | habitat
s e . o dependent on
lithic clasts, rounded gas cavities lined with allow waste facility rocks .
. slope stability
yellow vapor- phase minerals, and development.

CEBR Geologic Resource Evaluation Report 16




. . - Potential Potential f Mineral .
Unit Name _ Erosion Suitability for . Potential for . Recreation Global
Age (Symbol) Features and Description Resistance Development Hazards Paleontologic Cultural Karst Resoqrces & Habitat Potential Significance
Resources Resources Specimens
Three members: the Blue Meadows Tuff
member, Baldhills Tuff member (may be Poorly welded:
650 feet thick), and Hole- in- the- Wall Tuff friablz o week for
N member. North of CEBR, Baldhills Tuff road & buildines Degree of Volcanic Vues and
g g member forms at least three cooling units foundations tr%lils welding highly landscapin Ves%cles if Suitable for
= § Isom Formation (Ti) totaling about 8o feet thick; units consist of | Moderate and cam sit’es~ heterogeneous; None None None rocks AEh t%];ow laree er’lou h | most 27- 26 Ma tuff
D .80 dark- gray, black, and brick red tuff with to high . P ? erosion, slides documented . 8¢, enoug . layer
=2 long linear vesicles and local breccia; variable and slumping tuffs; breccia can provide recreation
= . ¢ permeability may locally present | habitat
formation generally composed of resistant, allow waste facili probable.
reddish- brown to dark- gray, crystal- poor, development ty
densely welded, trachytic ash- flow tuffs; 24 P ‘
m (8o+ ft) thick
Three poorly exposed units: 1) lower soft,
reddish- brown, pink, & reddish- orange, . .
— Variable in rock
o) non- tuffaceous sandstone & conglomerate . .
= - . s type, degree of High potential for
9 with some siltstone, claystone, & micritic Lo
o limestone; 2) gray, greenish- gray, consghdaﬂonfand rockfa.lls and Flagstone,
2 5 . . yellowish- gray, bioturbated beds of stab111F y; careful landsl'ldes Chert’may have building Suitable for Possibly a
8 Brian Head Formation . . mapping and especially when Vertebrates provided tool . None )
=l volcaniclastic clayey sandstone, Moderate . o None material, most type section
3 o (Tbh) : surveying exposed on a Plants material in this documented . :
= g conglomeratic sandstone, claystone, ded | d . chalcedony recreation in monument
3 micritic limestone, & air fall tuff; 3) upper Eecfommen ¢ Sope orun fercut unit root casts
= heterogeneous unit of volcanic mudflow etore by erosion o
) .o . development; some | underlying layers
=4 breccia, immature volcanic sandstone and swelling cla
conglomerate, mafic lava flows, and ash- gy
flow tuff; total thickness: 213 m (700 ft).
Lake & river secmr%e.nts.; cliff of white &. Hoodoos and other . . Hoodoos and
light- orange, micritic limestone; yellowish- . Slumping, sliding . -
v to lisht- brown. interbedded erosional and karst and rockfall Locally Erosional other Erodibility and
> gray to g o - . features are . abundant formations often Limestone erosional delicate nature
29 dst d fine- to medium- d tential wh
& §| Claron Formation, White mucstone and fine- to ecium- graine abundant in this potenhiat whetl palynomorphs, | had spiritual . Some sparry features of hoodoos Type section
B o ’ sandstone; cliff of white, light- yellowish- Moderate . . highly eroded or | : S - High . . .
5 o Member (Tcw) . o unit making insects and significance to calcite and create discourages potential
s gray, and light- orange, micritic limestone; devel undercut from d ent Nati halced .\ d ional
forms impressive, west- facing scarp eve opme.nt a lower units on a assorte anc1ept at{ve chalcedony cay1t1es an recreationa
markine the rim (; f the central Markagunt poor candidate for slope face gastropods American tribes cliffs for use
Plateau'gabout 110 m (360 ft) thick ; development. ’ habitat
Resistant pink, red, & reddish- orange,
argillaceous, sandy micritic limestone;
resistant reddish- tan & pink cross- bedded
sandstone; soft, red and pink silty
- mudstone with minor lenticular, gray, pink, Hoodoos and
g reddish- tan, resistant conglomerate and Severe erosion other erosional Hoodoos and Erodibilitv and
3 conglomeratic sandstone; 65- foot Hoodoos and other | hazards; landslide | Pelecypods, formations had other delicate Igture
E’ ”I" Claron Formation. Red limestone at base. Thin- bedded limestone, erosional and karst | potential rockfall | gastropodsand | significant Limestone erosional of hoodoos Tvoe section
B o 2 cross- bedded sandstone, and lenticular Moderate | features abundant; otential, other trace spiritual High . features . yp .
3 = Member (Tcr) p P & Caliche beds discourages otential
= g conglomerate beds are more resistant than a poor candidate especially where | fossils significance to create recrea tio% al p
g soft mudstone beds; veinlets of sparry for development. exposed on steep | abundant. local ancient cavities and use
Z“ calcite that represent algal filaments branch slopes Native American cliffs for
e through the limestone also containing peoples habitat

vertical burrow fillings and stylolites.
Shallow caves and local springs found in
65- foot limestone bed at base;
approximately 396 m (1300 ft) thick.
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y P Resources Resources Specimens 9
Mostly sandstone in upper part of
Wahweap; rest of formation poorly
exposed, interbedded soft, mostly
brownish- gray, olive- brown, and reddish-
. brown mudstone with minor sandstone Suitable for most
% and siltstone. Thin- bedded siltstone and forms of
2 fine- grained sandstone is gray, black, and development unless High variability of
= grayish- orange; sandstone locally cross- highly fractured or rock tvpes ma Leaf
&~ bedded (Hatfield et al., 2000). Carbonized undercut on a creatzyrrz) ckfall}; impressions,
g fossil wood, leaf impressions, and spherical slope; variable in when a resistant some fossil Limonite Suitable for Controvers
= calcareous, limonitic concretions present; rock type; careful . . wood, Low; . > Vugs in cliffs | most forms of versy
5 Grand Castle and ) o : unit overlies a less . . pyrite . . over origin
= ower part of the unit is a poorly exposed Moderate | mapping and . i pelecypods Possible tool little . may provide | recreation
| Wahweap Sandstones . . : resistant unit; . concretions, . and
o friable, cross- bedded sandstone; light gray to high development . . and other material carbonate nesting unless poorly . .
3 (TKgw) to light yellowish- gray and locall needed; mud- rich sliding potential assorted resent flagstone habitat cemented on designation
§ intefbec}ilded with fnd}e,rlying Wat}llweap units &’poorly in mud- rich or vertebrate ’ material slopes of unit
‘a"; Sandstone; upper part is a ledge of fine- to consolidated units E ggilo}ii dated fossils found
O coarse- grained, cross- bedded, will compromise lavers regionally
g argillaceous, cherty sandstone and small- stability of yers.
Sﬂ pebble mudstone conglomerate. The structures and
angular, poorly to moderately sorted roads.
sandstone is yellowish- brown, orange-
gray, and white “salt- and- pepper;” may
correlate with Grand Castle Fm.; combined
thickness averages 305 m (1000+ ft).
Soft, light- gray, yellowish- gray, light .
yellowish- brown, reddish- brown, & . Suitable for
o . : . Provided most forms of
3 brownish- gray mudstone with thin beds of . - . .
3 . 3 . . Suitable for most . building material recreation Correlated
3] lenticular, fine- to medium- grained forms of Some fossil for ancient Low; Vugsin cliffs | unless on slope | with Iron
5 Straight Cliffs Formation sandstone; sandstone thickens to west development unless Rockfall potential | wood, oysters, Native little’ mag rovide | formin, ’ Springs
8 & > | where lower unit forms gray cliffs of marine High . P when exposed on | clams and . Coal beds yp 8 prings
upper part (Kscu) - . . highly fractured or . Americans; carbonate nesting uppermost Formation of
9 sandstone interbedded with thin beds of a cliff face assorted - R .
@ . A undercut on a slope petroglyphs present habitat beds; climbing | the Basin and
= fossiliferous oyster- bearing limestone and gastropods . .
S exposure. present at some discouraged in | Range
) coal; oyster- bearing limestone and coal to locales UPDEr Darts of
the west of CEBR; about 366 m (1200 ft) ugi P

thick.

CEBR Geologic Resource Evaluation Report 18





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


